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The object of this paper is to solve an integral equation of convolution from having the J -function of two variables as its kernel. 
Some special cases are also given in the end. 
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+. Definition and Results F(p)=Je™ fat, Re(p) > 0 ( 
The Laplace Transform 0 

Is represented by F(p)=L{ f(t)}. 

Erdelyi (1954), 
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If F(p) = L{ f (t)} then 
e" f(t)=F(p+a) (2) 
if L{ f(t)}=F(p), fF) = f (0) =...= f"" (O) =O and 


ff) is continuous then 


L{ f"(t)} = p"F(p) (3) 
If f(t) is a continuous of tand f(t) = L{ g(t)}, the integral 


fer" s@at converges, then 
0 


Ufo -(-4] 8(P) (4) 

if L{ f(t)} = F(p)and L{g(t)} = G(p), then 

[r (x)g(p + x)dx = F(t)G(t) (5) 

te I -function introduced by Saxena (1982) will be 


represented and defined as follows: 


Izj=1™ [zj=1"" [z 


Pi Qt PiGet 


(a;,@;), 
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OB) im irBi sig | ao |z (o)dé 
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where @ = ne 


nT, -#6)TITd- a,+a,é) 


y 


i=l 


Gi T 
ae bi =) fi Fena) 


(7) 

D,g,@ =1,....7),m,n are integers satisfying 
O<n<sp,, O<msq,,G=L...r),ris finite 
a;,B,,a,,8, are real and a, b 25D x are complex 


numbers such that 

a,(b, +v) # B,(a, —v—k) for v,k =01,2,... 

We shall use the following notations: 

A = (4,2 ;), 4(A 50 B = (0;, Bim Oj» Bi msi, 


The I -function of two variables introduced by Prasad (1986) 
will be represented and defined as follows: 


Ong n'yCn"n") | zy | (42 282 p22 py (Oj pA Dips 
12,2] = Ty apap" a (O82; B'apigg Oj B agi Bae 


ji lity, ’ 


1 
= 2 | | A(S,)@)(S,)W(S,,55)Z)" z;ds,ds, (8) 
Tle 


(2zw) 
Where cs V-1 
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T(b - Bis, \[ [L(1-a' +a"s,) 


(9) 


Th 


W/(5,,85) = 


P2 


fr{,- Sali ba +B ) 


j=nz+1 
(10) 
We will use the following result 


Pptay [14a (p+a)p' | Tv,)(p+a+by™™|L+z,(p+a+b)" |” 


foe) 

b -(b+a)t prilitlitl 0.02011 _ 
€ 102K | 2% 

r=0 


(hy hy +2, ky (IY, oy) F404 sy) 1) | 


7 (.c(r-+h,+1,k,),(0,1),(0,1) 


(11) 
Provided 
Re(I+h',+k,v,) >0,Re(+h',+k,v,) >0,| arg zp" |< 5k 


[arg z,p" KF 0-k)2>k >0,2>k, >0,Re(p+a) >0,Re(p+a+b) >0 


2. MAIN RESULT 


Theorem: Each of the integral equations 


OWp)= De rll D)"(a+b-D)” F(p+x)|e ~(asb)x roth 


yf Or0:2 ELL zx x 
1,0:2,2:1 | 2x82 | (rH +1sk; )(Os1),(0,D) 


(rth, +hy +2,k, .ky yy 12), +h, 5k): .1) | dx 


(12) 
And 
oo b’ i) 
p)=By. eri a D)"( (a+ b D)" G(p+x) eernytintes 
r=0 ws 
T°: 0:2, 1:1,1 (rth' +h') +2,k, .ky):d—-y, LD), +h’ ,k, ):d—-v, .D) a 
Foggia | sank (rh, +1,k, ),(0,1).(0.1) Xx 
(13) 


In the solution of the other, provided 

m+n, =h +h'+2,m,+n, =h,+h',+2 
ABT), Pv, IP (-v, I (-7,) = 1, Re(p) > 0, 
Re(l+h, +k,v,) >0,ReV+h, +k,v,) >0, 


Re(1+h',—ky,) >0,Re(+h',—k,v,) > 0, arg z,p* kK 2-k)NO 
= 
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| arg z,p® kK O-k)2>k >0,2>k, >0,Re(p+a)>0,Re(pt+tatb)>0 


m,,™M,,N, and Nn, are integers. 


D represents differentiation with respect to(p +x). 


2.1. Proof 
Let L{ f(t)} = F(p)and L{g(t)} = G(p) 


(a—D)" (a+b+D)” F(p)=(at+t)"(atb+t)” f(t) 


(14) 
(a—D)"(a+b+D)” G(p) =(att)"(a+b+t)” g(t) 


(15) 
With the help of (5) and (11), the integral equation (12) gives 


g(t)= Ay )r+a)y" *e+a+by™™™ f(n[1+z(t+a)p" | 


Vy 


Po,)[1+2,(¢+a+b)" | 


16) 
Similarly, the integral equation (13) gives 


f()=BI(-v tty" +atby"*" g@o[1+z(t+a)p* | 


I'(-,) [1 +z,(t+a +b)" y" 


(17) 
The equations (16) and (17) can be obtained from each other 
when 


ABI (v, Pv, )P(-v,)F(-v,) = LRe(p) > 0,2 >k, >0,2>k, >0 


m, +n, =h, +h',+2and m, +n, =h, +h',+2 
Hence by Lerch’s theorem ((1962), p.5), it follows that each of 
the integral equations (12) and (13) is the solution of the other. 


3. SPECIAL CASES 
In the theorem put k, 


1k, =k,v, =v, % 


Z, —> Oto get the following result involving I -function of 


Zand make 


one variable. 
Each of the integral equations 
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2,1 -k 
xl 32 E 
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(r+h, +hy +2,k):1-v,1),d +h, .k) 
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y 00 


F(p) =By" [la D)" (a+b Dy*G(p+a) ]e ern hho 
r=0 V: 0 


2,1 -k 
x13 | x 
In the solution of the other, provided the conditions of 
Theorem are satisfied with 


ABT (v)I(-v) =1, and 2>k>0 


(rt+h' +h'; +2,k):+v,),0+h' ,k) 
(r+h', +1,k),(0.1) Jax (19) 


-y When 


h=a,h'=B,h, =h’, 
and b — 0, (18) and (19) reduces to: 
Each of the integral equations 


—l,m, =m,n, =n,m, =n, =0 


Gp) =A [(a—Dy" Pp ]e*x’ 


xT] ot 


And 


F(p)= Bi [a —D)"G(p+ Hex? 


| ae 


is the solution of the other, provided 
Mand Nare integers, m+n=2+a+ Ph 


(+a@,k):(1-v,1) 
(0) ] dx (20) 


(1+B.k):(.-+v,1) 
(0,1) Jax 1) 


f(0)= f'(0) =...= f"" (0) =0, and f" (tis 
continuous when m > 0) 

g(0)= ¢(0) =...= g” (0) =0, and g"(t) is continuous 
when n> O 


Rei+a+kv)>0,2>k>0,Re1+ B-kv)>0. 
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